Introduction {#sec1_1}
============

The vast majority of gastrointestinal (GI) foreign bodies (FBs) discovered in adults are the result of intentional ingestion, most of which are found in patients with a preexisting psychiatric illness, with substance abuse disorders, or in people seeking secondary gain. No case of internal injuries following unintentional ingestion of barbecue grill cleaning brush bristles has been reported. Most of the ingested FBs pass through the GI tract uneventfully; only \<1% cause significant complications \[[@B1]\]. Incidental detection is very rare, and symptoms generally tend to be very nonspecific. Most of the time, patients do not remember the accidental ingestion and present with nonspecific or vague symptoms. We herein report an unusual case of a duodenal FB impaction who presented with halitosis.

Case Presentation {#sec1_2}
=================

A 58-year-old, previously healthy Caucasian man went to his primary care physician chiefly complaining of halitosis for the preceding 4 weeks that was worsening in spite of routine oral and dental hygiene care. His past medical history was negative for any known psychiatric disorder or substance abuse disorder. A thorough pertinent examination of his review of systems -- including nausea, vomiting, abdominal pain, diarrhea, weight loss, fever, blood in the stool, changes in stool color, and chronic cough -- was found to be negative. He had no prior history of any GI surgery. His basic laboratory data were found to be within normal limits. Since his halitosis did not improve with traditional oral care after a total of 6--8 weeks since the beginning of his initial symptoms, he was referred to a gastroenterologist for consideration of potential other proximal causes of halitosis.

To further investigate his complaint of non-resolving halitosis, the gastroenterologist decided to obtain a plain abdominal X-ray and perform an esophagogastroduodenoscopy (EGD) as part of the halitosis workup. EGD was performed in an ambulatory endoscopy center, which revealed a black wire-shaped metallic FB embedded in the second part of the duodenum (Fig [1](#F1){ref-type="fig"}) without any signs of surrounding mucosal inflammation, ulceration, or perforation. Following EGD, a repeat abdominal X-ray was done, which revealed no free intraperitoneal air shadow. In view of the unclear nature of the FB and the uncertain depth of its attachment, a surgical consultation was held to further decide the course of management, and the patient was then transferred to an inpatient setting from an outpatient ambulatory endoscopy center.

Our patient was then taken to the operating room for possible laparotomy to extract the FB. However, before the laparotomy, a repeat EGD was performed to trial an endoscopic removal of the FB. With the help of a large biopsy forceps, the FB was grasped, and via slow reverse traction, the FB was subsequently removed in its entirety through the endoscope (Fig [2](#F2){ref-type="fig"}) without any intra- or post-procedural complications. The FB was identified as a 2 × 0.1 cm silver metallic flexible wire with striations (Fig [2](#F2){ref-type="fig"}). In retrospective questioning, our patient reported an avid interest in outdoor food grilling. He also stated that the FB closely resembled the bristle of a commercially available barbecue grill cleaning brush that he used to clean his grill, although he had no recollection of any painful ingestion of the same. The halitosis resolved completely within 2--3 weeks of the removal of the FB.

Discussion {#sec1_3}
==========

FB ingestion is one of the common reasons for visiting the emergency room, especially among the pediatric and geriatric patients \[[@B2]\]. Common FBs unintentionally ingested by children are coins and toys, whereas dentures, fish bones, and chicken bones are more common in the geriatric population and with alcoholics \[[@B2]\]. Intentional FB ingestion is more common in psychiatric patients and jail inmates, among whom more frequently ingested objects are toothbrushes, razor blades, and pens \[[@B1], [@B3]\]. In the past decade, as per Centers for Disease Control data \[[@B4]\], there have been few similar reported cases of internal injuries following ingestion of barbecue grill cleaning brush bristles by children and adults, but none of them were unintentional \[[@B4]\].

In many cases, FB ingestion goes unnoticed, and the FB usually passes through the GI tract without any significant signs and symptoms. Pediatric patients in general tend to have more symptoms than adults. In symptomatic patients, clinical manifestations vary widely from mild cramps, localized abdominal pain, nausea, vomiting, diarrhea, intestinal obstruction, and fever and other constitutional symptoms of inflammation due to pressure necrosis to acute abdominal pain from perforation \[[@B2], [@B5]\]. The symptoms tend to change periodically with the displacement and travel of the FB within the GI tract. The time to the onset of symptoms from ingestion of an FB is very variable, ranging from minutes to years \[[@B6]\], depending on the age of the patient, preexisting comorbidities, the intent of ingestion, and the size, shape, and form of the FB. In a case review by Palta et al. \[[@B3]\], about 64% of 262 patients presented with their first symptoms within 48 h of ingestion, epigastric pain being the most common presenting symptom after FB ingestion, followed by vomiting; the stomach was the most common GI location of FB lodgment, followed by the duodenum \[[@B3]\].

Very rarely, as seen in our case, halitosis can be the presenting symptom of a lodged FB. The absence of pain in our case potentially could theoretically be explained by the possible ingestion of a remnant bristle wire (from the grill) that was embedded within a food bolus and the initial irritation caused by the bristle wire being taken for granted due to the piece of meat. Halitosis has been associated with erosive as well as non-erosive esophagogastroduodenal mucosal disease \[[@B7]\]. In our case, the brush bristle could have caused duodenal mucosal irritation, and the acidic stomach secretions likely corroded the metallic wire, as seen in Figure [2](#F2){ref-type="fig"} by the difference in color of the part which was not embedded, possibly leading to halitosis \[[@B7]\]. There is a wide range of etiological causes of halitosis, as mentioned in Table [1](#T1){ref-type="table"}; GI causes tend to be less common than oral causes, but they still can cause significant halitosis, as found in our patient.

Detailed history taking and physical examination are very important in diagnosing FB ingestion of the unintentional type. Apart from the history, a plain abdominal X-ray is usually the preferred initial diagnostic test, since it could be helpful in identifying and locating the FB in the GI tract; it not only identifies the radio-opaque FB, but also helps in identifying the free air suggestive of a perforation of the viscera, thereby prompting quick surgical consultation. However, X-ray tends to miss radiolucent and small FBs such as fish bones, thin pieces of wood, plastic, or glass materials; hence a contrast-enhanced computerized tomography (CECT) scan of the abdomen and pelvis is a better modality to identify the above-mentioned objects not visualized on plain film. However, CECT is avoided in many cases such as a known history of FB ingestion, objects previously visualized on plain film, suspected perforation of the viscera (to prevent contrast extravasation), or if an immediate EGD is planned, as contrast medium decreases the visibility of the GI wall. In such cases, EGD is usually the first and preferred modality of choice in modern-day practice before doing a CECT \[[@B8]\].

Management of FB ingestion depends on various factors such as the size of the FB (a short object \[\<6 cm\] or a long object \[[@B6], [@B7], [@B8], [@B9], [@B10] cm\]), the shape of the object (sharp or blunt), and the material of the object (solid, firm, or soft) \[[@B3]\]. The location of the object in the GI tract also plays a crucial role when deciding on the type of modality used in the emergency room to manage the FB. If the location of FB is still within the stomach or proximal portion of duodenum, EGD is the easiest and safest approach to extract the FB. In a retrospective analysis of 542 cases, Velitchkov et al. \[[@B1]\] reported that about 76% of FBs passed on spontaneously without any complications, 19% required endoscopic intervention, and \<5% required surgical intervention. However, an early surgical consult is recommended if the FB is sharp, in which case there is a higher chance of perforation. Some common examples are glass pieces, razor blades, etc., which are commonly seen in patients with suicidal intent or in psychiatric patients. Conservative treatment is recommended for intestinal FBs if they are found to be blunt, short (\<6 cm), and with a narrow diameter (\<2.5 cm). When present in the stomach, FBs which are wider in diameter (\>2.5 cm) but not sharp can be closely observed for spontaneous passage for up to 24 h; however, if available, EGD should be performed in the first 24 h after presentation for possible extraction \[[@B8]\].

Another important area where EGD is really useful is when people present with battery ingestion. There have been an increasing number of reports on patients with button battery ingestion. Batteries that lodge in the esophagus may produce serious injuries of a specifically chemical nature due to leakage of their acidic contents, and the damage caused is due to the external current causing electrolysis of the tissue and generating hydroxides; hence, ingested batteries should be promptly removed. The ideal time frame for removal of a battery if located within the esophagus and stomach is within 2 h. A delay in removal of a battery may have significant immediate and long-term complications, including ulcers, perforations, strictures, fistulas, and death (in 13 reported cases) \[[@B9]\].

FB ingestion can cause various complications including laceration of the bowel wall, ulcer formation, perforation, intestinal obstruction, fistula formation, GI bleeding, and bacteremia \[[@B10]\]. Carp \[[@B5]\] lists 5 possible points of obstruction of intestinal FBs once they cross the pylorus, considering anatomical narrowing: (1) the junction of the second and the third part of the duodenum; (2) the ileocecal junction; (3) the lumen of the appendix; (4) the junction of the cecum and the ascending colon; and (5) the flexures and haustra of the large intestines. Perforation is common with sharp objects, but blunt objects can also cause perforation, due to pressure necrosis secondary to local inflammation \[[@B5]\]. Ragazzi et al. \[[@B11]\] reported a case of duodenal perforation from a toothpick that had an uneventful recovery mediated by endoscopic removal. Endoscopic clipping has increasingly been used for closure of small duodenal perforation, and cases were reported where successful closure of a perforation was achieved by endoscopic clipping, especially with iatrogenic perforation \[[@B12], [@B13]\]. Endoscopic closure can be considered when the diameter of the perforation is less than the width of the clip\'s nail; the edges of the perforation\'s opening must be smooth and retractable together with the endoscope, and the visual field at the site of perforation must be clear \[[@B13]\]. Endoscopic treatment is more favorable for iatrogenic perforation, because the pre-procedural fasting state results in less bacterial spread and thus less contamination of the peritoneum, whereas endoscopic closure of FB-induced perforation can only be considered if there is only minimal localized or no inflammation and no peritoneal irritation or signs of sepsis \[[@B2], [@B12]\]. In our patient\'s case, the brush bristle was embedded in the duodenal wall without any evident sign of perforation; thus, it was uneventfully retracted by reverse traction using a pair of large endoscopic biopsy forceps, followed by no post-procedural complications and by resolution of his initial symptoms within 2--3 weeks of the removal of the FB.

Conclusions {#sec1_4}
===========

Multiple instances of internal injuries following the unintentional ingestion of barbecue wire grill cleaning brush bristles have been reported \[[@B4]\]. Most patients present with severe throat pain immediately, with swallowing or abdominal pain shortly thereafter. To the best of our knowledge, this is the first reported case of duodenal impaction of a barbecue grill cleaning brush bristle atypically presenting with halitosis as the chief complaint. Physicians' awareness of this potential injury from grill cleaning brush bristles might lead to quick diagnoses after focused history taking. Also, avid grillers must be made aware of this potential hazard, and they should be encouraged to carefully examine the barbecue grill surface for any remnant bristle of the grill cleaning brush. Appropriate history taking, considering GI causes of halitosis apart from oral and dental causes, along with thoughtful insight as well as an awareness of this entity among gastroenterologists, dentists, and primary care physicians, are important in order to facilitate timely diagnoses and to prevent adverse outcomes.
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![Esophagogastroduodenoscopy showing a black wire-shaped metallic foreign body embedded in the duodenum projecting towards the lumen.](crg-0010-0800-g01){#F1}

![The 2 × 0.1 cm silver metallic flexible wire with striations extracted from the duodenal wall resembling a conventional grill cleaning brush bristle.](crg-0010-0800-g02){#F2}

###### 

Etiological causes of halitosis \[[@B14]\]

  Origin                   Causes
  ------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Oral disease             Tongue pathology, clinging food particles, gingivitis, periodontitis, chronic oral ulcerations, oral malignancy, xerostomia, peri-dental implant disease, deep caries, exposed necrotic tooth pulp, imperfect dental restorations and unclean dentures
                           
  Nasal passage            Chronic sinusitis, nasal polyposis (especially Wegener\'s granulomatosis), craniofacial anomalies -- cleft palate, and nasal or sinusoidal foreign bodies
                           
  Oropharynx/respiratory   Tonsilolith, foreign body, bronchial or lung infection, and chronic exudative tonsillitis
                           
  Systemic                 Liver failure (fetor hepaticus), chronic kidney disease (uremic), chronic fungating tumor growths (in oral cavity, pharynx, tonsils, tongue, nasopharynx), diabetic ketoacidosis, and biochemical disorders (trimethylaminuria)
                           
  Gastrointestinal         *Helicobacter pylori,* Zenker\'s diverticulum, and gastroesophageal reflux disease
                           
  Lifestyle                Cigarette smoking, alcohol, garlic, onions, and certain spices
